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Merit Connects:

 100% of Public Higher-Ed Institutions

o 78% of Community Colleges

 31% Private Colleges

e 60% K-12 Intermediate School Districts
o 42% Library Cooperatives

« 10% Healthcare Sites

3% State and Local Government

e 9% Other Non-Profits
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Merit Fiber Backbone - Now

REACH-3MC & Merit's Fiber-Optic
2, Network Infrastructure

P

.........

Pty

‘ "WORTHERM e iy
1) COREIOR
mbra, '

CEMTRAL
CORRIDGH
o iy My

EASTERR
CUHRHIOK

— el F

— LT O W] P

— R SO R P
i Mbbary® Foaie

1

i

1
1

i

)
I

1

1

i
[
|
1

i

SOUTHERN

EETWOREE LKL
aalinlifal ]

merit € ‘

- TNy

i 3T, FeAN

~ THE QUILT _ )
e Ilﬁ t Slide 4
i\ rl January 23, 2014

NETWORK INC




-
Investing in Fiber Optics

Merit has realized operational cost savings as a result of the
fiber-optic infrastructure constructed with BTOP funds. Merit has
been able to pass those savings on to our Members in the form
of lower bandwidth rates.

Bandwidth Rates Before and After BTOP Funding

Bandwidth Bandwidth Bandwidth
Level Rate Prior to Rate Today
BTOP (2009) (2013)

Percentage
of Decrease Savings

6 Mbps
24 Mbps
100 Mbps
250 Mbps

500 Mbps
700 Mbps
1 Gbps

$7,089
$27,401
$78,104
$142,997
$208,472
$313,950
$393,300

$2,160
$8,640

$36,000

$90,000
$180,000
$252,000
$360,000

68.5%
53.9%
37.0%
13.6%
19.7%
8.47%

$4,929
$18,761
$42,104
$52,997
$28,472
$61,950
$33,300
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Case Study #1

Rural School District— Prior to REACH-3MC, school district had a fixed capacity connection to their
local Intermediate School District, which was not able to be upgraded at a price that was sustainable
for the schools. School district was able to take advantage of the REACH-3MC backbone
infrastructure and fiber-optic technologies to establish a fiber connection to the network at 1 Gbps,
providing them the ability to subscribe at 150 Mbps. School district is planning to move more services
to the cloud and has introduced a laptop & tablet program for students. Both of these initiatives would
not have been possible without the BTOP project and by their previous connectivity options.

BTOP Success: This school is in a rural area and without the fiber-optic infrastructure their school
system would not have access to high-speed connectivity at an affordable price. Furthermore, the
infrastructure and connectivity has opened up opportunities for them to provide improved learning and
content to their students.

E-Rate Success: Increased capacity to school building to 1 Gbps and leverage e-rate funding to
support the increased service level based on a fixed cost of $93,897 annually for 3yrs. In the 4% year,
the fixed annual cost drops to $3,750 saving the e-rate program $90,147 annually. Additionally,
because of Merit's BTOP infrastructure available in the area the school system was able to put on the
ballot a millage that was approved by the citizens to help bring 21st century network to their school
system.
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Case Study #2

Library Cooperative— Prior to REACH-3MC, Co-op had 2 libraries connected via fiber, and 20
libraries connected via 1 or 2 leased T1 circuits. Merit was able to connect 14 libraries via 1
Gbps fiber. This capacity upgrade has begun to bring more interactive content opportunities to
these libraries located in rural parts of Michigan’s Upper Peninsula.

BTOP Success: The libraries are located in rural areas of the Upper Peninsula, with no cost-
effective and scalable connectivity options beyond leased T1 circuits. The BTOP-funded fiber-
optic infrastructure enables them to share more services over the network and bring more
interactive/video content into the libraries. The libraries also have the ability to source
interactive content to other locations.

E-Rate Success: Increased capacity to each library from 1.5 Mbps or 3.0M bps to 1 Gbps at
an ongoing fixed cost for each location. The cost per location for a 1 Gbps connection is:
$3,150 annually, plus a share of the aggregated Internet bandwidth.

The key success here is the ability to provide high-speed connectivity to these rural libraries
as part of Merit Network’s On-Net service.
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Making the Case:

Fiber Optics for Schools and Libraries

Description

Northern
Michigan Rural
K-12 School

Northern
Michigan Rural
Library

Upper
Peninsula
Michigan
Library

Upper
Peninsula
Michigan K-12
School

Totals

Current OpEx
Annual
Recurring
E-Rate Circuit
Costs

New OpEx
Annual On-going
Cost to E-Rate
Program

On-going
Savings to
E-Rate
Program

New
Capacity
Level

Current
Capacity

Level Notes/Comments

When the school
needs more capacity
the current cost
would increase by
$5,700/T1

3.0 Mbps $11,700 $25,084 1 Gbps $3,000 ($8,700)

Same as above, this
site T1 cost is also
$5,700.

3.0 Mbps $12,000 $5,538 1 Gbps $2,250 ($9,750)

Same as first
example above,
however, the cost of
a T1 $2,400.

3.0 Mbps $4,800 $12,481 1 Gbps $1,950 ($2,850)

Same as first
example above,
however, the cost of
a T1 $3,600

1.5 Mbps $5,970 $15,077 1 Gbps $1,950 ($4,020)

Total Annual Savings

$34,470 $58,180 ($25,320) to E-Rate Program

Network Usage
with Fiber

Pent-up demand
went from 3.0 Mbps
to 60 Mbps

Pent-up demand
went from 3.0 Mbps
to 20 Mbps

Pent-up demand
went from 3.0 Mbps
to 10 Mbps and
growing

Pent-up demand
went from 1.5 Mbps
to 10 Mbps to 20
Mbps and school
hasn't started yet.
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e Quilt members Merit Network, Inc., which operates the
Research and Education Network in Michigan and
MCNC, which operates the North Carolina Research and
Education Network, have gained great experience
constructing fiber to anchor institutions the last 4 years.

e Subsequent slides outline the various factors impacting
the cost of fiber construction and provide estimates of
costs for various construction environments.
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Cost Factors for Fiber Construction

ARSI B [N most situations, it is much cheaper to attach fiber to poles than it is to trench and bury
fiber. However these cost advantages often disappear if new poles need to be set and
annual pole attachment fees are assessed.

Eolerziilelgi Ulde-s Urban locations due to several factors: Available customers, easements, rights of way
vs. Rural fees, traffic control costs, etc. are more expensive per mile to build

Terrain The type of terrain can make a huge difference particularly in buried construction. Rocky
substrate can increase costs by up to a factor of up to 10x per mile. This can be
somewhat ameliorated by attempting to aggregate several types of bids and requesting
“all-in” bids that mix some rocky terrain construction with friendly soil bids.

VEIEIR ek ale s Trenching under rivers or attaching metal piping to fixed bridges can increase costs by a
factor of 10x per mile.

Sl derelsldiA | Negotiating rights of way with private property owners can be an expensive undertaking.
Costs per mile can be greatly impacted by the demands of a private property owner
where no public easement exists.

State, County States, Counties and Municipalities have regulations and fees that impact the cost of
and Local construction. Particularly in rural areas governments should be engaged to gain
Regulation flexibility on these fees.

Co-location Building into existing interconnection points can be expensive. Particularly if these
A e[ interconnection points are controlled by a telecommunications company that has pricing
control.
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Estimated Construction Costs Based on Factors

Installation Terrain Water Location Cost/Mile + lighting | Recurring
Crossing Poll Attach

Aerial Sandy Soill Urban $21,912 $12/polelyear

Aerial Sandy Soill None Rural $21,912 $12/polelyear

Aerial Rocky None Urban $18,480 $30/polelyear

Aerial Rocky None Rural $15/polelyear

Buried Sandy Soil None Urban $36,168 - $55,440 N/A
Buried Sandy Saoil None Rural $31,680- $58,080 N/A

Buried Rocky None Urban $79,200 — $528,000 N/A

Buried Rocky None Rural $79,200 - $528,000 N/A
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Estimated Construction Costs Based on Factors

Installation Terrain Water Crossing |Location Cost per mile
including
lighting

Bridge $249,638 -
Attachment $316,300

Bridge Water Yes Rural $169,594 -
Attachment $316,800

Bore Water Yes Urban $79,200 -
$298,478 -
$528,000

Water Yes Rural $79,200 -
$396,000 -
$528,000
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Other Factors and Costs

— L
N/A N/A

Interconnection Owned by provider Urban

Interconnection Owned by provider Rural N/A N/A
Private property Rights of Way Urban $1500-3000 N/A
Private property Rights of Way Rural P2/t

Government fees Urban N/A N/A

Government fees Rural N/A N/A
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 Request an expedited easement process

o Contribute to capital projects, such as road construction
or improvement that include conduit being installed to
serve K-12 schools and libraries. Tie this to TIP funds
supplied by US DOT and reimburse only the incremental
cost of conduit

* Require that permit fee waivers and rights of way fees
for government owned easements be waived

e Agree to a price structure that reflects
telecommunications provider rates for colocation such as
rack space, utilities, splicing, cross-connects
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